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Safety Analysis on Truing Process of Solid Propellant
by Finite Element Method
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(Research Center of Solid Propellant Safety Technology of Aerospace Industry, Xiangfan Hubei 441003, China)

Abstract: In order to study the hazard point of truing process, the truing process of solid propellant was predicted
by a thermal-mechanical coupled finite element method. Based on the viscoelastic integral constitutive relation, the
rules of temperature response of truing process caused by pressure and friction were obtained, and the hazard point
was calculated. The results showed that ‘the temperature in solid propellant truing process increases with
increasing of truing velocity, and the maximum temperature in solid propellant truing process could attain up to
65C when the truing velocity was 10mm/s. There was no remarkable temperature change for the maximum
temperature under the truing thickness of 1. 0mm, 1. 5mm and 2. 5mm. The hazard area in truing process was on
the surface of solid propellant scraps rather than the cutter edge.
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Fig.1 Curves of mechanical performance of solid

propellant under different temperatures
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Fig. 2 Finite element model for truing process

of solid propellant
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Fig. 3 Equivalent line for temperature distribution of solid propellant in the truing process
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Fig. 4 Change of the highest temperature under
different velocity in truing process
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Fig. 5 Change of the highest temperature under

different thickness in truing process
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